In this paper, we analyze the main characteristics of European Small and Medium Enterprises (SMEs), related to the demand for and access to external financial resources. We use microdata from an extensive database, elaborated by the European Central Bank and the European Commission: the Survey on the Access to Finance of Enterprises. Firstly, we consider a set of variables as determinants to the decision to apply for different financial instruments. Secondly, we use the same set of variables to analyze the actual access to these instruments. For each regression, several SMEs profiles were created, in order to detect SMEs archetypes according to their decisions. The results are thought-provoking, and highlight that differences in firms characteristics (size, innovative activities, etc.), influence not only the access to, but also the demand for external finance.
Introduction
Small and Medium Enterprises (SMEs) are commonly known as the backbone of the real economy. They represent 99.8% of all European business, which generate around 58% of the gross value added of the corporate sector in Europe. Furthermore, they are responsible for almost 67% of private sector employment, which represents 86.8 million people (Kaya 2014) .
This concern highlights the importance of SMEs growth and their needs for external financing and the problems they have to face to solve market barriers.
In this sense, SMEs financial structure and its determinant is a wide subject of study that has changed over time and according to the set of SMEs analyzed, many factors affect their financial decisions. As it is commonly known, SMEs financial access is restricted due to large information asymmetries, agency risk, scarce physical collaterals, and specific activities and firm's characteristics (Berger and Udell 1998; Briozzo et al. 2016) . In light of the 2008 financial crisis, many European markets suffered credit constrained problems. Ferrando et al. (2017) mention that investor confidence dropped in the banking sectors of those countries more affected by the turmoil, given that their banks tended to assign large portfolios to the debt securities issued by domestic sovereigns. Consequently, bank funding increased. Mc Namara et al. (2017) suggest that countries lending infrastructure influences SMEs capital structure due to the fact that SMEs debt is higher in countries with more efficient insolvency environments in terms of debt rescue and in countries with less rigorous regulatory laws because of the lower capital regulatory requirements for banks. Nonetheless, Kaya (2014) supports that SMEs in the countries that are the hardest hit by the recession and unemployment problems are those less favorable to get loans given the high level of lending rates. Wehinger (2014) analyses the European SMEs and the credit crunch since the 2008 financial crisis and highlights that since that event, banks' perception of growing macro and micro risks have played an increasing role in the contraction of business credit standards and have reduced availability of external financing, despite country particularities.
It is true that the relationship between innovativeness and the probability to get financed has been previously studied. This study investigates if the SMEs financial access depends on the specific instrument demanded or on a set of variables that condition SMEs' profile to decide to apply for some specific financial instruments. Moreover, we deepen this aspect by considering the current access to the financial line regarding the same set of variables recognized as key determinants of SMEs capital structure. However, to the best of our knowledge, there are no others papers that split the financial aid application willingness from the financial aid application success. Precisely, this is the main contribution of this paper.
We conducted the empirical study on two homogeneous groups of countries: euro and non-euro EU countries.
Our results are consistent and contribute to the literature in different ways: First, there are no similar works that analyze this issue considering such a huge set of European countries, distinguishing the dependent variable between applying and accessing, and the different financial instruments. Second, the innovation variable is considered given the importance of its characteristic to SMEs decisions in line to their needs for external financial access. Third, SMEs profiles have been created in order to detect which kind of SMEs is more fortunate to access to specific financial instruments. This paper is organized as follows: Section 2 presents the literature review of the main SMEs capital structure theories and a revision of SMEs' empirical works related to their capital structure decisions. Section 3 describes the data and Section 4 the methodology applied for the study. Section 5 presents the results of the study and discusses the main findings. Finally, Section 6 provides an analysis regarding the main conclusions of the work.
Literature Review

SMEs Financial Structure
Previous literature studies the sundry traditions usually considered by SMEs in financing their activities. Since 1950, capital structure has developed into a controversial research area in the field of corporate finance (Forte et al. 2013) .
One of the traditional debates on this concern comes from Modigliani and Miller (1958) , who considered that the market value of each enterprise is independent of its capital structure. Some years later, Modigliani and Miller (1963) studied the possibility to dismiss the original assumptions of perfect competition markets and admit that indebtedness has a tax advantage given that interests are deductible from the income tax. Even so, it does not mean that companies must at all times try to use debt. The authors highlight the existence of other relevant factors in the financing decisions that are not considered within the context of the equilibrium static models.
In this context, the Trade-off theory raises, and considers the effects of the entire industry (taxes, bankruptcy costs, and agency problems) and predicts an optimal structure as a result of balancing costs and the benefits of issuing debt and capital. In this framework, leverage is considered advantageous (under certain conditions) and managers choose to use debt even if there are internal funds available. This theory assumes that the optimal capital structure is the result of equalizing the benefits of leverage (mainly tax savings) and the costs of financial difficulties. It also proposes to avoid the extreme use of leverage and rationalize the indebtedness indexes (Brealey et al. 2006) .
On the other side, Myers (1984) and Myers and Majluf (1984) propose the Pecking Order Theory, which describes a hierarchy in financing choices and has as its central axis the asymmetric information between lenders and borrowers. Due to the fact that companies have more information on their future than lenders, the need for control increases borrowing costs, which encourage companies to be financed with internal funds in the first place. In this line, companies prefer the reinvestment of profits, in order to avoid adverse selection problems. When these funds have been exhausted, companies are financed with bank debt, and lastly, in the stock market. The proponents of the Pecking Order Hypothesis explain that this hierarchical order is the result of greater flexibility and lower transaction costs of internal versus external resources. In this stream, the leverage is considered to be disadvantageous compared to the use of internal sources Martinez et al. 2017) .
The last financial crisis that burst in 2008 and its consequences and collateral effects spread to many European economies and sometime later affected strongly the interbank market. This crucial source of liquidity for banks in Europe brought changes in corporate lending, leading to a credit crunch in several Eurozone countries (Drehmann and Nikolaou 2013; Iyer et al. 2014) . Many works analyze the effects and consequences of the last financial crisis on SMEs development, considering that the financial system has been altered, and consequently the financial access of such firms changed (Armstrong et al. 2013; Cowling et al. 2012; Lee et al. 2015) .
Many works have studied the SMEs capital structure during different periods of time, and find that, according to different samples of firms, some of them finance their activities in accordance with the pecking order (Yazdanfar and Öhman 2015; Balios et al. 2016) . Others highlight the importance of the trade-off theory to explain the financial behavior of SMEs (Rossi et al. 2015; Banga and Gupta 2017) and some others argue that theories are complementary (Serrasqueiro and Nunes 2012; Serrasqueiro and Caetano 2015; Mc Namara et al. 2017 ).
Innovative SMEs
The differences between innovative SMEs and traditional SMEs, which intensify the problems of access to external financing of the former, have promoted several studies that test the results of capital structure theories in innovative SMEs. These empirical works have found coincidences and dissidence when evaluating whether the traditional theories explain the capital structure of innovative SMEs. Cassia and Minola (2012) find that companies follow the financial hierarchy theory in the first years of life, but then prioritize capital increase instead of bank indebtedness. The same results are found by Minola et al. (2013) and Hogan and Hutson (2005) . These last authors highlight that this financial structure not only comes from financial constraints (on the supply side), but is a consequence of the preferences of the SMEs owners of innovators that, unlike traditional SMEs, they do not have a deep-rooted desire for independence, and, as a consequence, they prefer to share the company's ownership instead of borrowing in the financial system. Hogan et al. (2017) find that venture capitalists and angel investors are in second place, after domestic financing. Guercio et al. (2016) , considering a group of innovative Argentine SMEs, find that first SMEs use internal resources and then finance their activities with current liabilities, mainly suppliers, and finally, loans from financial institutions. Ullah and Taylor (2007) find that funds from personal savings are listed as the main source of financing, followed by capital risk, and mortgage loans. On the other hand, Giudici and Paleari (2000) and Guercio et al. (2017) find that innovative firms use short term debt and commercial credit lines only in case that internal resources are not their sufficient to fund the investment projects. Pierrakis and Saridakis (2019) study the interaction between venture capitalists and other players of the innovation ecosystem, in order to overcome information asymmetries. In the course of the business life, firms can get access to other types of financing such as debt or capital increase. The financial constraints faced by innovative SMEs especially sensitive. Innovation is intrinsically a risky activity since it is concerned with the introduction of a new product, method, or device with an uncertain outcome. This situation turns financial decision riskier Coad and Rao (2008) . Moreover, asymmetric information can preclude innovative unexperienced firms from external financial resources (Sullivan 2014) . In fact, credit scoring for micro-entrepeneurs relies heavily on information that is not easily available to the financial institution, in case of newly established firms/individuals, as reported in Lanzarini et al. (2015 Lanzarini et al. ( , 2017 and Jimbo Santana et al. ( , 2018 . It is also critical the lack of hard collateral in most innovative firms, whose main assets could be intangible, and sometimes unuseful outside the firm itself (Mina et al. 2013) . Moritz et al. (2016) comment that innovative SMEs are more financially constrained given the huge risk of innovation, the informational opaqueness of the projects for external capital providers, and the low diversification of SMEs possibilities (Ang 1992) . Takalo and Tanayama (2010) find that public Research and Development subsidies help to reduce the financing constraints of technology-based entrepreneurial firms in a double way: (i) reducing the financial amount requested to the banks, and (ii) signaling firms with promising projects.
Data
To pursue our research objective, we use microdata from the European Commission and European Central Bank, collected in the Survey on Access to Finance of SMEs (SAFE survey). This survey contains information of reliable financial sources of SMEs financing, since 2009.
The survey is conducted biannually on a given set of questions. Each round is of a different type of survey. The more comprehensive one is done on all EU countries plus some neighboring countries. The limited survey is run on a limited number of euro area countries. Considering that the aim of this paper is to study SME financial constraints across time, we used the more comprehensive survey, in order to consider more countries. The years under analysis are 2009, 2011, 2013, 2014, and 2015. Moreover, the questionnaire includes the key question regarding the innovation done during the last twelve months for the firms, considering if they have introduced a new or significantly improved product or service to the market, or process or method, a new organization of management or a new way of sales. The whole sample includes data of around 40,000 companies in 28 European countries. See Table 1 in order to get detailed information on countries included. Moreover, the survey encloses information related to SMEs characteristics such as size (the number of employers and turnover), sector, firm age, ownership, the fact that the firm is involved or not in product and/or process enhancement/innovation, and their recent financial sources requests. In addition, it contains information on the different financial instruments used by firms. Several works used this database previously (Öztürk and Mrkaic 2014; Ferrando and Mulier 2015; Lawless et al. 2015; Moritz et al. 2016) . For a detailed methodological information on this survey see European Central Bank (2017).
The variables selected and their descriptions are represented in Tables 2 and 3 . The variables considered in this work are those which, according to previous literature, influence SMEs financial access or affect their capital structure. Tables 4 and 5 show the percentage of firms that applied and accessed to a given financial instrument, at global and country level. 
Independent Variables Description
Turnover_micro It is a dummy that takes 1 if the firm's turnover is up to 2 million euros; and 0 in another case
Turnover_small
It is a dummy that takes 1 if the firm's turnover is between 2 million euros and up to 10 million euros; and 0 in another case.
Turnover_medium
It is a dummy that takes 1 if the firm's turnover is between 10 million euros and up to 50 million euros; and 0 in another case. (Base)
Industry
It is a dummy that takes 1 if the firms belong to the industry sector; and 0 in another case (Base).
Services
It is a dummy that takes 1 if the firms belong to the service sector; and 0 in another case.
Trade
It is a dummy that takes 1 if the firms belong to the trade sector; and 0 in another case.
Construction
It is a dummy that takes 1 if the firms belong to the construction sector; and 0 in another case.
Age5
It is a dummy that takes 1 if the firm's age is up five years old and 0 in another case.
Age5_10
It is a dummy that takes 1 if the firm's age is between five and 10 years old and 0 in another case.
Age10
It is a dummy that takes 1 if the firm's age is more than ten years old, and 0 in another case.
Innova
Dummy variable that reflects that the enterprise has introduced a new or significantly improved product or service to the market or a new or significantly improved production process or method in the last 12 months. It takes 1 if the answer is positive and 0 otherwise.
Innova_micro
Interaction binary variable between firm size and innova. It takes 1 if the firm is innovative and micro, and 0 otherwise.
Innova_young
Interaction binary variable between firm age and innova. It takes 1 if the firm is innovative and up to five years old, and 0 otherwise.
Zone
Dummy variable that classify countries. It takes 1 if the firm is in the euro area, and 0 if it is in a non-euro EU country.
ownership Dummy variable that takes 1 if the firm's ownership is a family, and 0 otherwise.
Reatined
Dummy variable that takes 1 if retained earnings or sale of assets are relevant sources of finance of the firm, and 0 otherwise.
tc Dummy variable that takes 1 if trade credit is a relevant source of finance of the firm, and 0 otherwise.
bl Dummy variable that takes 1 if bank loan is a relevant source of finance of the firm.
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Methodology
In this work, we use regression models for binary outcomes, given that the dependent variables are binary. We estimate two models, one of them to analyze the decision to apply for different financial instruments and the other one to analyze the access to these financial instruments. The objective of this paper is to detect if the independent variables effect over the applied probability to some financial instruments and over the access probability are similar in both models.
Binary logit models are used to estimate the outcome of the dichotomous variable, given a latent variable. The latent variable y * is a linear function of the explanatory variables, using Equation (1):
The higher the value of y*, the greater the probability of occurrence of the event. In our case, the events are the probability of applying for a bank loan and the probability to get the application approved. The observed variable is related to the latent variable y * in the following way:
So, the event probability is defined as:
Where F is the cumulative distribution function for the logistic distribution with variance π 2 /3. The binary regression model is nonlinear. The independent variable effect over the dependent variable depends on its own value and on the whole variables included in the model. Therefore, it is not possible to obtain only one coefficient for each independent variable. Consequently, the interpretation of relationship between independent and dependent variable is not valid. Then, in this work, we interpreted the results with predicted probabilities. Given that, all independent variables are categorical. Furthermore, we use the profile estimation probabilities. Different profiles are created considering the main interesting firms' features for this research. In this sense, different values for the independent variables are fixed. Consequently, the change in the predicted probabilities related to each profile can be observed. Table 6 presents the descriptive statistics of the interaction of variables reflecting financial application or access and innovation. It can be observed that innovative firms (independently of size, age, or other characteristics) apply more for financial aid than non-innovative firms. These proportions are statistically different at 1% significance level. However, it can be observed that innovative firms are less successful regarding effective financial access than non-innovative firms. These proportions are statistically different at the 1% and 5% signficance levels, depending on the financial instrument. Table 7 presents the obtained results of the logit model for the different financial instruments: credit line, bank loan, trade credit, and other financial instruments, and the independent variables detailed in Table 3 .
Empirical Analysis and Results
Our results detect that micro firms have a negative significant coefficient, meaning that being a micro firm affect negatively the probability to apply for the different financial instruments. With respect to small firms, this characteristic affects the effective financial access more than the application for external financial aid.
The firms' age variable is significant for those firms that have more than five years. Older firms (5 or more years old) ask less for trade credit lines or other financial resources. However, they are better at effectively securing any kind of external financial resources. In other words, for firms that present a wide seniority in the markets, the probability to demand a trade credit and other external financial instrument decreases, but their effective financial access increases.
The fact that firms have innovated in a process, product, or service affects positively the probability to demand financial sources. The same result is obtained if the firms use internal sources.
Respect to the sector that the firms belong to, and considering the industrial sector as categorical base, the probability to demand bank financing, regarding short term instruments (credit lines) and medium and large terms (bank loan) sources and finance through trade credit diminish if the firms belong to the service sector.
The firms that belong to the trade sector affect negatively the probability to demand a bank loan and other external financial instruments. The construction sector affects positively the probability to demand credit lines and trade credit.
According to these results, if the firms are family businesses, they have higher probabilities to apply to trade credit. Respect to the other financial instruments, this variable is not significant. Table 7 also presents the results of the probability estimation of SMEs that have accessed to the financial source demanded previously. In the same line as the probability estimation of demand, the firms' size is significant for all the instruments considered. Therefore, micro and small firms diminish the probabilities to have access to external finance, such as the theory of the capital structure predicts.
Moreover, if we consider the productive sector of the firms, belonging to the trade and construction sectors diminishes the probability in accessing a bank loan or a trade credit with respect to the industrial sector. Also, belonging to the construction sector affects negatively to the access to credit lines.
The firms age is positively correlated with the probability of access. Firms that are betwee 5 years old or more present higher probabilities in accessing credit lines, bank loans, or trade credit than those that are less than 5 years old (base category). Moreover, the probability related to the access to other financial resources is higher for firms that are 10 or more years old than those that are younger.
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In order to analyze the goodness of fit, the likelihood of the model (with and without the intercept), the McFadden R2 and the probability of success (Count) We created different firm profiles, according to size and engagement in innovation activities. These profiles present the same characteristics respect to the sector (all of them belong to the industrial area), use of internal sources to finance their activities, the firms are not family businesses, and they belong to the euro area.
The aim of the profile analysis is to evaluate the change in the probability to apply different instruments according to size and innovation. Consequently, we could determine the archetype firm which is more or less affected in financial application and access. The different firms' profiles are presented in Table 8 . Table 8 . Firms' profiles.
Profile Characteristics 1
Micro innovative firm 2 Small innovative firm 3
Medium innovative firm 4
Micro not innovative firm 5
Small not innovative firm 6
Medium not innovative firm
Considering the profiles created, the probabilities of firms' demands for each instrument have been created. The aim of this result is to show a compact vision of each profile result and the financial instruments. The probabilities obtained are presented in Table 9 , in decreasing order for each financial instrument. For example, regarding financial application, Profile 2 has a probability of 0.5559. This means that among all the firms within profile 2 (Small = 1, Innova = 1), there is a probability equal to 0.5559 to apply for credit line. At the same time, firms within Profile 2, which actually applied for a credit line, have a probability of 0.5491 to really access to the credit line they have requested. The probability to access a given financial instrument was computed only with the firms that actually applied for such instrument. We can observe that in general innovative firms (Profiles 2 and 3) show greater probability to demand external financial aid. However, non-innovative firms reach the highest positions regarding the effective access to financial instruments (Profiles 5 and 6). If we look at firm size, micro firms (Profiles 1 and 4), irrespective of innovation activities, demand less and access less external finance. If we focus simultaneously on firm size and innovation, micro innovative firms (Profile 1) have one of the lowest application probabilities and the lowest financial access in all instruments. It is observed that medium firms (Profiles 3 and 6) present higher probability in accessing any instruments than micro firms (Profiles 1 and 4), as the financial theories predict. Table 9 . Predicted probability of financial application and access. 
Financial Application
Credit line
Conclusions
SMEs are the engine of the economy. Their share in gross domestic product and employment creation is highly relevant. The financial structure of this type of firms has been frequently studied in the economic literature. Asymmetric information produces serious problems, which preclude several SMEs from easily accessing external resources. This paper explores not only the variables related to the financial current access, but also the variables that affect the application for financial resources.
We found several interesting results. First, firm size affects both the demand and the effective access to finance. In this sense, the smallest firms have lower probabilities in applying for and accessing all of the financial instruments considered in this work. Second, we observe that innovative firms have higher probabilities in demanding financial instruments but lower probabilities in accessing them. These results indicate that innovative firms present higher needs of external financial support, but their access is more limited. Among the problems cited in the literature that magnify the access to finance in this kind of firms are uncertainty regarding the innovation process, long times to delivering the products, intangibility of the main assets of the firms, and the difficulty of reproducing the processes outside the original firms. This paper detects that the demand for external finance in this kind of firms is greater than non-innovative firms, widening the gap between financial supply and demand.
Since the seminal paper by Schumpeter (1942) , economists know that innovation is a key economic development driver. Enhancement in productivity and gross domestic product growth is only the visible part of the whole iceberg known as "innovation". In fact, innovation produces a deep spillover effect on society, improving employment quality, and diversity and quality in products and services.
Consequently, economic policies should be oriented to ease the financial access of SMEs. Even though European countries have been developing joint efforts towards it, this paper uncovers that such efforts have not been sufficient in improving the intermediation mechanisms between the financial sector and innovative firms. Therefore, a greater effort and a closer involvement of policy makers with SMEs are considered necessary.
